Survival of vitrified sheep embryos in vitro and in vivo.
The effects of the composition of vitrification media, the duration of exposure to the media and the stage of development were examined on the survival of vitrified Day-6 sheep embryos. Vitrification media that contained two cryoprotectants in equal molar concentrations were used. In Experiment 1, the effects of the types (glycerol + propylene glycol or glycerol + ethylene glycol) and concentrations (3.5 + 3.5 or 4.5 + 4.5 M) of cryoprotectants and the level of BSA supplementation (0.4 or 20%) were investigated in a 2 x 2 x 2 design. The embryos were exposed to vitrification media for 30 sec at 18 to 24 degrees C before vitrification. The in vitro survival rate was not affected by the level of BSA supplementation, but there was an interaction between the types and concentrations of cryoprotectants used (P<0.01). Embryos cryopreserved in mixtures of glycerol + propylene glycol survived better when the concentration of cryoprotectants was 3.5 M while the survival of embryos cryopreserved in mixtures of glycerol + ethylene glycol was higher at 4.5 M cryoprotectant concentration. In Experiments 2 and 3, the effect of the duration of exposure (15, 30, 60 or 120 sec) to vitrification media at 4 to 12 degrees C was investigated on the survival rate in vivo. Vitrification media contained 3.5 M glycerol + 3.5 M propylene glycol or 4.5 M glycerol + 4.5 M ethylene glycol in Experiments 2 and 3, respectively. The survival rate in vivo, increased when the duration of exposure to vitrification media was increased from 15 to 30 sec, but the viability declined when the duration of exposure was further increased to 60 (Experiment 3) or to 120 sec (Experiment 2). The effect of the stage of development was significant only in Experiment 1 (P = 0.032), but in all three experiments the rate of survival increased with advancing stages of development from late morulae to late blastocysts. The best result was achieved in Experiment 2, when embryos were exposed to a mixture of 3.5 M glycerol + 3.5 M propylene glycol for 30 or 60 sec. Under these conditions 52% (22 42 ) of rapidly cryopreserved sheep embryos developed into lambs. This result shows that a simple rapid procedure for the cryopreservation of sheep embryos can produce a survival rate comparable to that obtained using more complex traditional procedures.